Postnatal ontogenesis of molecular clock in mouse striatum.
Striatum is an important brain area whose function is related to motor, emotion and motivation. Interestingly, biological and physiological circadian rhythms have been found in the striatum extensively, suggesting molecular clock machinery works efficiently therein. However, the striatal expression profiles of clock genes have not been characterized systematically. In addition, little is known about when the expression rhythms start during postnatal ontogenesis. In the present study, 24 h mRNA oscillations of 6 principle clock genes (Bmal1, Clock, Npas2, Cry1, Per1 and Rev-erb alpha) were examined in mouse striatum, at early postnatal stage (postnatal day 3), pre-weaning stage (postnatal day 14) and in adult (postnatal day 60). At P3, no daily oscillation was found for all clock genes. At P14, a significant time effect was identified only for Rev-erb alpha and Npas2. At P60, the daily oscillations of these clock genes were at least borderline significant, with peak time at Circadian time (CT) 01 for Bmal1, Clock, Npas2 and Cry1; at CT 13 for Per1; and at CT 07 for Rev-erb alpha. In addition, the overall mean mRNA levels of these clock genes also underwent a dynamic change postnatally. For Bmal1, Clock, Npas2, Per1 and Rev-erb alpha, the expression level increased throughout the postnatal ontogenesis from P3, P14 to P60. For Cry1, however, the abundance at P3 and P60 were similar while that at P14 was much lower. In conclusion, the striatal molecular clock machinery, although works efficiently in adult, develops gradually after birth in mice.